A pH-responsive DNA nanomachine-controlled catalytic assembly of gold nanoparticles.
The toehold-mediated DNA-strand-displacement reaction has unique programmable properties for driving the catalytic assembly of gold nanoparticles (AuNPs). Herein, we introduced a pH-responsive triplex structure into the DNA-strand-displacement-based catalytic assembly system of DNA-AuNPs to add an additional controlling factor, namely the pH. In this catalytic system, the aggregation rate of AuNPs could be regulated by both internal factors (concentrations of substrate, target, etc.) and an external control (pH gradient). This strategy can be used to construct pH-induced DNA logic gates and sophisticated DNA networks as well as to image instantaneous pH changes in living cells.